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Ainendnient to the Claims; 

This listing of cliiims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

Claim I (presently amended): Apparatus for adding wavelengths to a WDM signal, said 
apparatus comprising: 

an optical structure lhat combines a set of N/P wavc lca gtlis into a single combined optical 
sientil while maintaining a linear orthogonal pi^larization state for p.ai?sjDi3Mdj?:a3t^tel3gtl]iS.and 
while addine optical noise incoherently lo minimi/e optical noise; wherein P is fercater thaji one. 
N is a total number of wavelengths to be aidded to said WDM i^ignal and where each of said N/P 
wavclcn&ths arc coupled to said optical structure by separate inputs; 

a fii'st optical device having P input ports that combines said single output signal at an 
input at each of said te P input ports into a single output signal, each of said P input ports 
accepting non-overlapping interleaved sets of N/P wavclcngths- whoFoii ' HP - i s- gfoatcr - than - onc and 
■ N - i s- a-tota l numb e r of wav el engdis - iico e ptHd by imid P input porta ; and 

a -5 0cond optical d e vic e an optical combiner lhat combines said signal output signal with 
said WDM signal. 

Claim 2 (original): The apparatus of claim 1 wherein said first optical device comprises a 
cyclic AWG. 

Claim 3 (original): Tlie apparatus of claim 1 wherein said first optical device comprises 
an optical interleaven 

Claim 4 (original): The apparatus of claim 1 wherein N is a total number of wavelengths 
of a wavelength grid of a WDM communication system carrying said WDM signal. 

Claim S (original): The apparatus of claim 1 wherein optical energy is present at all of 
said P input ports. ... 

Page 2 of 12 

PA6E4/14'RC»fDAT2Q/20()64:38:11PM [Eastern 



i-tw-Wd-dWWb i^isiy i-rom:nKJH LMHN LL^^ i^iewbwait^yy lo:LtoHIU f,t>^m 

ApplNg. 10/630,5S2 

Amd. Dated February 2, 2006 

Reply t() OfTicc Action orNuveniber 3, 2005 

Claim 6 (original); The apparatus of claim 1 wherein optical energy is not present at at 
least one of $aid P inputs. 

Claim 7 (presently amended): Tlic appai atus of claim 1 whcrciii said op tical combinat ion 

further comprises: FurHi e rcompriaingi: 

an optical oombinotion otnioturo providing - nn output signal to oxuclly oac of stiid P inputs 
of guid fip^t optioal d e vioo and ha¥^ng - exaolly N/P inputo tliat oro oombinod to form ooid output 
sfgnal 

a variable optical attenuator: 

a polarization beam combiner: and 

an optical filter. 

Claim 8 (presently amended): The apparatus of claim 7 wherein said optical combinatioD 
i>tructur ^» optical filter c omprises abandpassj hin film filter. 

Claim 9 (presently amended): The apparatus of claim 7 wlierein said optical combination 
structure comprises a polarisation beam combiner and a quarter wavcplate where said pair of 
>vavclcnt£ths sh^tre a polariy.alion on at least one input . 

Claim 10 (presently amended): The apparatus of claim 1 wherein each pair of said N/P 
wavelengths are input lo said optical combination slructure with linear orthogonal polarization, 
said optical et^mhination structure further compri sex: ■ Furth e r cumpri * >in^: 

an optical oombinuiion ■ jiruciurc* providing wn output aignal io exactly one of - said - P inputo 
of tiaid Hrt i t optical d e vice and having l e sH than N/P inpulii that are combined to - form ooid output 

0TErf OT 

means for reducing noise level by causing the noise fi-om each input to add incoherently: 

and 

an interferential filter for combines two adjacent muiti-wavelengtli subba nds of said N 
wavelencths. 
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Claim 1 1 (presently amended): The apparatus of claim 1^ wherein said optical 
combination structure comprises a polarization beam combiner. 

Claim 12 (withdrawn): Apparatus for dropping wavelengths from a WDM signal in a 
WDM communication system employing a WDM grid having N wavelengths, said apparatus 
comprisijxg: 

a first optical device that taps off a portion of said WDM signal; and 
a second optical device that receives said tapped off portion of said WDM signal as input 
and outputs non-overlapping interleaved sets of N/P wavelengths via each ofP output ports. 

Claim 13 (withdrawn): The apparatus of claim 12 wherein said second optical device 
comprises a cyclic AWG. 

Claim 14 (withdrawn): The apparatus of claim 12 wherein said second optical device 
comprises an optical deinterleaver. 

Claim 15 (withdrawn): The apparatus of claim 12 fiirther comprising: 
a third optical device connected to one of said P output ports. 

Claim 16 (withdrawn): The apparatus of claim 15 wherein said third optical device 
comprises a thin film filter. 

Claim 17 (witlidrawn): The apparatus of claim 12 furdier comprising: 
a cascaded series of filters coimected to one of said P output ports» each one of said 
cascaded series selecting a single wavelength for output. 

Claim IS (withdrawu): Tlic apparatus of claim 12 further comprising: 
a splitter connected to one of said P output potts. 

Claim 19 (withdrawn): The apparatus of claim 18 wherein said splitter has N/P outputs. 
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Claim 20 (witlidrawn): The appaj:atus of claim J 8 wherein said splitter has fewer than 
N/P ouiputs. 

Claim 21 (presently amended): A method for adding wavelengths to a WDM signal, said 
method comprising: 

providinfi a pluitdityjDfjionHDy^^ sets of wavclcnQths of optical energy to separate 

inputs of an optical siniclure: 

combining, at said optical, slyuclure^ said sets of said wavelenpihs into a cumbinad optical 
signal while maintaining a linear orlhogonal polari/alion stale for pairs ofsaid sets of 
wavelengths and while axldin^ optical noise incoherently to minimize optical noise; 

I'^cyivin^ said single combined optical signal at at least one input port ofa first optical 
device having P input ports: and 

combining said single combined optical signals if .ariy,_atjc^.chjLjf said Je^ 
a combined optical output signal Irorn said lirst optical device; 

inputting optioal onorgy to at Icaat - OHO of P - inputs of o first optical dovico each ofsaid P 
input - portfl aooopting non ovoriappiog intoPleavcd ^ ctS Ql - N/P wavoloHgth s- whci-ciB ^ ^ 
than on e and N is a total numb e r of wav e l e ngths acc e pt e d by s aid P input ports; 

combiniHg said opticoJ energy input to s aid at l e ast on e of P inputs and outputting soid 
oombLriod optioal onorgy fix)m sakMk'st - ^pttcaVdovicc; and 

combining said combined onorgy optical output signal w ith said WDM signal. 

Claim 22 (original): The method ofclaim 21 wherein said llrst optical device comprises 
a cyclic AWG. 

(i^laim 23 (original): The method ofclaim 21 wherein said first optical device comprises 
an optical interleaver. 
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Clajnj 24 (presently amended): Tlic mctliod of claim 21 wherein said plurality of non- 
overlapping sets of wavelengths of optical energy comprise N - if i-a total number of wavelengths^ 
Ni of a wavelength grid of a WDM communiealion syslem carrying said WDM signal 

Claim 25 (original): The method ofclHim 21 wherein optical energy is input to all of said 
F input ports. 

Claim 26 (presently amended): The method of claim 21 wherein said optical 
combination structure further comprises furth e r comprising : 

providing an opticid combinatian slructur i» that combine a plurality orKingt <» wav e l e ngth 
oignolc mto input for one of odd-P - input ports of said firet optical devic e 

a variable optical attenuator: 

a polarivmtion beam combinen and 

an optical filter. 

Claim 27 (presently amended): The method ofclaim 26 wherein said plurality of HHigk) 
wav e l e ngth - signal s wavelenulhs of optical energy comprises exactly N/P single wavelength 
signals. 

Claim 28 (presently amended): The metliod of claim 26 wherein said plurality o f oinglo 
wav e l e ngth signa l g wavelengths of optical energy comprises less than N/P single wavelength 
signals. 

Claim 29 (withdrawn): A method for dropping wavelengths from a WDM signal in a 
WDM communication system employing a WDM grid having N wavelengths, said method 
comprising: 

tapping off a portion of said Wl>M signal; and 

directing said tapped-off portion to an optical device that receives said tapped off portion 
of said WDM signal as input and outputs non-overlapping interleaved sets of N/F wavelengths 
via each of P output ports. 
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Claim 30 (withdrawn): Thy method of claim 29 whcrciii said optical device comprises a 
cyclic AWG. 

Claim 31 (withdrawn): The melhocl ofclaim 29 wherein said optical device comprises aii 
optical deinterleaver. 

Claim 32 (withdrawn): The method of claim 29 further comprising: 

directing output of one of said P output ports to input of a splitter having N/P 

outputs. 

Claim 33 (withdrawn): The method of claim 32 further comprising: 

for each of said N/P outputs, providing an optical filter to select a single wavelength. 

Claim 34 (withdrawn): The method of claim 29 further comprising: 
directing output of one of said P output ports to input of a splitter having less than N/P 
outputs. 

Claim 35 (withdrawn): The method of claim 34 further comprising: 
for each of said less than N/P outputs* providing an optical filter to select a single 
wavelength. 

Claim 36 (withdrawn): Tlic method of claim 29 further comprising: 
directing output of one of said P output ports to an optical filter that selects a single 
wavelength. 

Claim 37 (Original): Apparatus for adding wavelengths to a WDM signal, said apparatus 
comprising: 
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means for inputling optical energy to at least one of P inputs of a first optical device each 
of said P input ports accepting non-ovcrlappiiig interleaved sets of N/P wavelengths wherein P is 
greater than one and N is a tola) number of wavelengths accepted by said P input ports; 

means for combining said optical energy input to said at least one ofP inputs and 
outputting said combined optical energy from said first optical device; and 

means for combitiing said combined optical energy with said WDM signal. 

Claim 38 (withdrawn): Apparatus for dropping wavelengths from a WDM signal in a 
WDM communication system employing a WDM grid having N wavelengths, said apparatus 
comprising: 

means for tapping off a portion of said WDM signal; and 

means for directing said tappcd-off portion to an optical device that receives said tapped 
off portion of said WDM signal as input and outputs non-overlapping interleaved sets of N/P 
wavelengths via each of P output ports. 

Claim 39 (new): The apparatus of claim 37 wherein said means for inputting optical 
energy comprises: 

an optical structure that combines a set of N/P wavelengths into a single combined optical 
signal wliilc maintaining a linear orthogonal polarization state for pairs of said wavelengths and 
while adding optical noise incoherently to minimize optical noise; wherein P is greater tlian onc» 
N is a lotal number of wavelengths to be added to said WDM signal and where each of said N/P 
wavelengths are coupled to said optical structure by separate inputs. 

Claim 40 (new): The apparatus of claim 39 wherein means for combining said 
wavelength pairs while adding optical noise incoherently to said single output signal to minimize 
optical noise comprises: 

a variable optical attenuator; 

a polarization beam combiner; and 

an optical filter. 
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